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Dear David: 

Your seminar is  scheduled for  4PM on the 25th of March under j o i q t  s p o v w -  
s h i p  o f  ~ i c rob io logy  and Biochemistry. 
versed i n  molecular biology b u t  ( w i t h  a few local exceptions) surpr is ingly ignorant 
about retroviruses.  

I would ant ic ipate  a large audience well- 

We would l ike t o  arrange some social occasion for your vis i t .  
ant ic ipate  how t i r e d  you are  l i ke ly  to  be and what s o r t  of evening you would most 
l ike? We a r e  prepared fo r  anything from a quiet  evening w i t h  the family (actual ly  
rather d i f f i c u l t  w i t h  our second son) t o  a glamorous n i g h t  of SF highl i fe .  Let us 
know. 

Can you 

Re: our phone conversation. I r ea l ly  don't see why linears cannot integrate  
d i rec t ly .  Since the DNA i s  i n i t i a l l y  u n l i n k e d  t o  ce l l  DNA, there i s  no need for  an 
internal resolution sequence, as  I read the Shapiro paper. In f ac t ,  the free ends 
of the l inear  f a c i l i t a t e  the process, and I expect the formatien of  a noncovalent 
"cruciform" j o i n t  between the ends (by basepairing between inverted repeats on the 
same s t rand)  i s  an intermediate i n  the process. Having an extra base o r  two a t  the 
ends o f  l i nea r  DNA not involved i n  the inverted repeat migh t  make the ends s t i l l  
more accessable for  inser t ion.  I suspect the usual "two-copy" c i r c l e  i s  a dead 
end from the integration s tandpoin t .  (We actual ly  have some data on this issue,  
u s i n g  religated cloned DNA t o  t ransfec t  mammalian cells; integration can occur 
a t  many si tes w i t h i n  v i ra l  DNA.) To make the c i r c l e  as  an obligate intermediate 
would seem to  be a mistake, since tha t  would only require t h a t  the ce l l  provide a 
s i t e q e c i f i c  cleavage to  regenerate the convenient ends the DNA or ig ina l ly  had. 
Your point about the gyrase i s  amusing ( i t  i s  ~ e n t i o n e d  i n  the Shapiro paper b u t  I 
paid inadequate a t tent ion t o  i t  before); one can make some t i t i l l a t i n g  tes tab le  
predictions about subsequent repl icat ion of viral  o r  flanking DNA based upon the 
polar i ty  of the cutt ing of the ce l l  sequence. 

I look forward t o  discussing these issues w i t h  you. In the meantime, you 
and others i n  your l ab  m i g h t  enjoy discussing them w i t h  John Majors. 
absolutely I__ a l l  the work on the MMTV proviruses and i s  now i n  the Manly-Sharp- 
Gefter axis looking for  steroid-mediated transcription -- i n  v i t ro  of his cloned 
steroidally-responsive provirus. 
t o  your group. 

He has done 

I'm sure he would be happy t o  ta lk  informally 
(He is ,  incidental ly ,  one of the best people we've ever had here 
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and will soon be looking fo r  a job; we would appreciate any ideas you m i g h t  have. 
He i s  extremely modest b u t  I am cer ta in  you will not be deceived by t h a t . )  

W i t h  best wishes t o  you and Alice, 

Harold E. Varmus, M.D. 
Professor of Microbiology and 

Immunology. 

P.S. I wil l  be sending the Cold S p r i n g  Harbor draf t s  next week. We can argue 
l a t e r  about nomenclature. 
LTR much e i the r .  

I am w i l l i n g  to  give up  ''3' R 5'" b u t  I don't  l i k e  

HEV: jm 


